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PEAT MA RICK. MITCHELL & CO.
P. 0. BOX 8007

*SAN FRANCISCO INTERNATIONAL AIRPORT

SAN FRANCISCO, CAVFORNIA 94128

gTelephone: (415) 347-9521

April 14, 1978!

Mr. Ray Fowler, AEM-100
Federal Aviation Administration
800 Independence Avenue, S.W.
Washington, D.C. 20591

Re: Input Data for Atlanta Simulation Model Calibration
and Annual Delay Baseline Experiment

Dear Ray:

Enclosed are some data materials for use during the second
Task Force meeting on April 20, 1978:

0 • Attachment A contains the preliminary
calibration data package. Additional
data are required from NAFEC and the
Task Force to complete this package.

0 Attachment B contains the preliminary
annual delay baseline data package.

These attachments contain information that should be reviewed,
revised, and approved by the Atlanta Task Force prior to use
in model runs.

Sincerely,

Stephen-L. M. Hockaday
Manager S- n

Accessionfl'or
SLMH/nbe -NT'IS &i

tTIC T.
Enclosure U,1annotr-cc d

Ju
cc: Mr. J. R. Dupree (ALG-312)

Mr. B. Drotts (ASO-4) (w/encl)
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Attachment A

PRELIMINARY CALIBRATION DATA PACKAGE

i

i

WILLIAM B HARTSFIELD

ATLANTA INTERNATIONAL AIRPORT

I

Airport Improvement Task Force Delay Studies

I
I
I
4Peat, Marwick, Mitchell & Co.j San Francisco, California

April 14, 1978



INPUT DATA

A. LOGISTICS

1. Title: Atlanta International Airport Airfield
Simulation model Calibration Run

2. Random Number Seeds: 2017, 3069, 4235, 5873, 6981,
7137, 8099, 9355, 0123, 1985.

3. Start and Finish Times: 1430 to 1700.

4. Print Options: Detailed run for one random number seed.I Summary run for ten random number seeds.

5. Airline Names: Name Code

Air Freight AF
Air Taxi AT
Braniff B
Delta DL
Eastern EA
Northwest NW
Piedmont PI
Southern so
Trans World TW

United UA

6. Processing Options: First run to check model input.
Other runs in COMPUTE mode.

7. Truncation Limits: + 3 standard deviations.

B. Time Switch: Not applicable.

B. AIRFIELD PHYSICAL CHARACTERISTICS

9. Airfield Network: See Figure 1.

10. Number of Runways: 3.

11. Runway Identification: 26, 27L and 27R.

12. Departure Runway End Links: 180, 238.

13. Runway Crossing Links: 191, 187, 202, 230, 353, 185,
354, 313, 347.



14. Exit Taxiway Location: To be based on existing airfield
configuration and only those exits
used during field data collection
for calibration.

115. Holding Areas: Holding for (a) EA at north end of Runway 15,
and (b) DL on taxiways P and R as appropriate.

I 16. Airline Gates: See Figure 2.

17. General Aviation Basing Areas: Two areas, one to west of
terminal area and one to
east of terminal area.

IC. ATC PROCEDURES

18. Aircraft Separations: These values are based on capacity
model data--may be revised as a

1 result of reduced field data.
Arrival-Arrival Separation (n.m.) - All cases except

1. VFRas 
noted.

Trail Aircraft ClassIA B C D

Lead A 1.1 1.3 2.3 2.5
9Aircraft B 1.1 1.3 2.3 2.5

Class C 2.9 3.7 3.1 3.1

2.IRD 4.1 5.1 4.7 4.1

Trail Aircraft Class
A B C D

Lead A 3.0 3.0 3.3 3.5
Aircraft B 3.0 3.0 3.3 3.5

Class C 4.5 4.5 3.3 3.3
D 6.5 6.5 5.5 4.5

4



22. Vectoring Delays:

* This input allocates delays among vectoring and holding.
Model input values will be used that hold arrival air-
craft if delays to arrival aircraft exceed 10 minutes.

23. Departure Runway Queue Control:

Aircraft are assigned departure runways to precludeI airspace crossovers, not to balance departure queues.

g24. Gate Hold Control:
Aircraft are held at gates when departure queue at
runway is 10 or more, except when gate holds would

I cause gate congestion.

25. Departure Airspace Constraints:

Aircraft are not held at gates due to departure airspace
constraints.

I26. Inter-Arrival Gap:
With this runway use, arrival aircraft are delayed inI the arrival airspace when departure delays exceed
10 minutes.

I27. Runway Crossing Delay Control:
Arrival and departure runway operations are only inter-
rupted for a taxiing aircraft to cross an active runway

* when the taxiing aircraft is delayed by 10 minutes or
more.

D. AIRCRAFT OPERATIONAL CHARACTERISTICS

28. Exit Taxiway Utilization:

Exit Utilization (percent)
A/C

Class GG F C

IRunway A 100
26 B 75 25

C 100
D 100



!

I
Exit Utilization (percent)

9 A/C
Class Y X W U

Runway A 100
26L B 100

C 65 35

D 20 80

29. Arrival Runway Occupancy Times:

Runway Occupancy Time (seconds)
A/C

Class GG F C

Runway A 48
26 B 41 50

C 60
D 60

A/C
Class Y X W U

Runway A 37
26L B 48

c 45 65
D 45 65

I 30. Touch & Go Occupancy Times:

Aircraft Runway Occupancy Time (seconds)
Class Mean Standard Deviation

A 22 3
I B 23 3

C 27 4
D 27 4

I 31. Departure Runway Occupancy Times:

Aircraft Runway Occupancy Time (seconds)
Class Mean Standard Deviation

A 23 3
B 26 3
C 37 4
D 37 4

f32. Taxi Speeds: To be based on reduced field data.

I



Departure-Departure Separations (seconds)

1. WE R

Trail Aircraft ClassIA B C D

Lead A 25 30 40 50
Aircraft B 30 40 45 50

Class C 45 45 60 60
D 120 120 120 90

12. F
Trail Aircraft Class

A B C D

Lead A 60 60 60 60
Aircraft B 60 60 60 60

Class C 60 60 60 60
D 120 120 120 90

19. Route Data: See Figure 3.

j20. Two-Way Path Data:
Two-way taxiways are located as follows:

I1. Taxiway A.

2. Taxiway B between Taxiways V and P.

3. Taxiway F.

21. Common Approach Paths:

Arrival Aircraft Length of Common
gRunway Class Approach Path_

26 A 3.0
B 3.0IC. 5.0
D 5.0

27L A 3.0
B 3.0
C 5.0

eD 5.0



33. Approach Speeds:

Aircraft Approach Speed (knots)
Class Mean Standard Deviation

I A 95 10
B 120 10
C 130 10
D 140 10

34. Gate Service Times: To be supplied by Task Force.

35. Airspace Travel Times: To be based on reduced field
data.

36. Runway Crossing Times: To be based on reduced field
data.

37. Lateness Distribution: To be supplied by Task Force.

38. Demand: To be based on reduced field data.

I
I

I
I
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OUTPUT DATA

A. FLOW RATES: To be based on reduced field data.

B. DELAYS: To be based on reduced field data.

C. TRAVEL TIMES: To be based on reduced field data.
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Attachment B

PRELIMINARY ANNUAL DELAY BASELINE
DATA PACKAGE

WILLIAM B HARTSFIELD

I ATLANTA INTERNATIONAL AIRPORT

I

Airport Improvement Task Force Delay Studies

I
I
I
I

Peat, Marwick, Mitchell & Co.
I San Francisco, California

i April 14, 1978

I
- .-. ,-.-.



1. Annual Demand: 516,558 (1977)

2. Group Specification:

3 day groups : High, Average, Low
12 week groups 12 months, January through December
3 weather groups: VFR, IFRI, IFR2

2 runway uses : Arrivals Departures
Runway Runway

1. 8, 9R 8, 9L

2. 26, 27L 26, 27R

3. Weekly Traffic:

Week Group 1 2 3 4 5 6 7 8 9 10 11 12

% of annual
in one week 1.83 1.86 1.88 1.90 1.90 1.91 1.90 1.98 1.95 1.95 1.96 1.98

4. Number of Weeks in Each Group:

Week Group 1 2 3 4 5 6 7 8 9 10 11 12

Number of
weeks 4.43 4.00 4.43 4.29 4.43 4.29 4.43 4.43 4.29 4.43 4.29 4.43

5. Daily Traffic:

Day Group 1 2 3

% of weekly
in one day 15.0 14.0 13.5

6. Number of Days in Each Group:

Day Group 1 2 3

Number of Days 3 2 2

7. Weather Group Demand Factors:

VFR: 1.00
IFRi: 1.00
IFR2: 0.90



S. Weather Occurrences:

Week Group 1 2 3 4 5 6 7 8 9 10 11 12

VFR 82 97 84 93 93 100 93 87 84 92 72 86
IFRI 15 3 16 7 7 0 7 13 16 8 22 11
IFR2 3 0 0 0 0 0 0 0 0 0 6 3

9. Hourly Runway Capacity:

Hourly Capacity
Runway Use VFR IFRI IFR2

1 139 114 68
2 138 114 -

10. Runway Use Occurrences*:

Percent Occurrence
Runway Use VFR IFRI IFR2

1 30.2 8.0 0.8
2 57.8 3.0 0.2

1i. Hourly Traffic:

% daily % daily % daily % dailya Hour traffic Hour traffic Hour traffic Hour traffic

00-01 2.8 06-07 2.4 12-13 6.0 18-19 6.4
01-02 2.3 07-08 1.4 13-14 4.5 19-20 7.0
02-03 0.4 08-09 2.4 14-15 4.9 20-21 5.0
03-04 0.5 09-10 5.1 15-16 7.3 21-22 5.2
04-05 1.0 10-11 6.0 16-17 6.5 22-23 3.4
05-06 2.0 11-12 6.6 17-18 6.3 23-24 4.6

12. Demand Profile Factor: 30%

13. Runway Use Demand Factor:

All runway uses accommodate air carrier and general
aviation demand (Demand factor = 1.0).

14. Aircraft Mix: 1% Class A
13% Class B
73% Class C
13% Class D

* PMM&Co. estimates based on 1977 PMS records.



15. Percent Arrivals:

Hour % Arrivals Hour % Arrivals Hour % Arrivals Hour % Arrivals

00-01 49 06-07 10 12-13 38 18-19 41
01-02 15 07-08 29 13-14 59 19-20 61
02-03 36 08-09 61 14-15 70 20-21 44
03-04 42 09-10 69 15-16 55 21-22 44
04-05 66 10-11 44 16-17 46 22-23 49
05-06 73 11-12 58 17-18 60 23-24 67

16. User-Specified Title: ATL ANNUAL BASELINE

I

I

I

I
I

I

I
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AIRPORT IMPROVEMENT

TASK FORCE DELAY STUDIES

................................

. , ......

.......................... 4.

..........1111111.

.. . ........... . . . . . . .

4.l.V ... .. . . . . .. .

prepared for

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

under contract

a. DOT FA77WA -3961

Peat, Marwick, Mitchell & Co.
JULY 1978



PEAT. MARWICK, MITCHELL & CO.
P. o.BOX 8007

SAN PR&NCISCO INTERNATIONAL AIRPORT

SAN P"NCISCO, CATIFORNIA 94128

Telephone: (415) 347-9521

July 7, 1978

Mr. Ray Fowler, AEM-100
Federal Aviation Administration
800 Independence Avenue, S.W.
Washington, D.C. 20591

Re: Atlanta Data Package No. 2

Dear Ray:

Enclosed are some data materials for use during the fourth
Task Force meeting on July 12, 1978:

" Attachment A contains the results of the
construction experiments. It should be
pointed out to all concerned that these
results are both preliminary, because they
have not been reviewed or accepted by the
Atlanta Task Force, and approximate,
because they are derived from simplified
"handbook type" analysis techniques and
not from airfield simulation model runs.

* Attachment B contains the results of the
four runway capacity experiments. Again,
it should be pointed out that these re-
sults are preliminary and approximate.

" Attachment C contains the input data for the
remaining Stage 1 experiments. This infor-
mation should be reviewed, revised, and
approved by the Atlanta Task Force before
it is used in model runs.

Sincerely,

Stephen L. M. Hcckaday
Manager

SLMH/nbe
Enclosure

cc: Mr. J. R. Dupree (ALG-312)
Mr. B. Drotts (ASO-4) (w/encl)



ATTACHMENT A

RESULTS OF CONSTRUCTION EXPERIMENTS

William B. Hartsfield
Atlanta International Airport

Airport Improvement Task Force Delay Studies

Peat, Marwick, Mitchell & Co.
San Francisco, California

July 1978



RESULTS OF CONSTRUCTION EXPERIMENTS

A manual analysis was performed to estimate the effects of
the 36-hour closure of Runway 8/26 planned for later in the
summer. The objectives of this analysis were to:

" Obtain order-of-magnitude estimates
of the severity of delays that can
be expected

* Identify the benefits of partial
operation of Runway 8/26 for general
aviation (propeller) aircraft

* Determine the best time of day to
start the 36-hour closure

Figure A-i shows the three alternative runway-use configurations
that were considered. The left panel in Figure A-1 shows a
baseline configuration with Runway 8/26 open. The middle panel
shows two parallel runways plus propeller operations on
Runway 8/26. In this case, propeller aircraft are assumed to
land on one side of the construction area and to depart on
the other side. The right panel in Figure A-1 shows the use
of two parallel runways only.

Also shown in Figure A-i are estimates of hourly runway capacities
assuming 50 percent arrivals. Note that using Runway 8/26 for
propeller aircraft (middle panel) yields a capacity increase
of about 15 to 30 aircraft per hour.

The reason for the range of capacities associated with the
"two parallels only" case is that, when both of these runways
are used for arrivals, there are two alternative ATC procedures,
shown as Procedures 1 and 2 in Figure A-2.

In Procedure 1, large (L) aircraft are flown on a course
parallel to, but slightly ahead of, heavy (H) aircraft on the
adjacent approach path. In Procedure 2, however, this L-H
stagger is not allowed; instead, wake-vortex separations are
provided behind the heavy aircraft. In other words, Proce-
dure 2 treats the situation as a single channel.

Capacity estimates associated with the alternative runway-use
configurations for the construction closure period are given
in Table A-1 for various arrival percentages. It should be
emphasized that these capacity estimates are only approximate,9 having been obtained using manual "handbook" methods.



A graphical comparison of these capacity figures as a function
of arrival percentage is presented in Figure A-3. Curves
C and D in Figure A-3 depict the capacity differences between
ATC Procedures 1 and 2; Curve B shows the benefits of using
the stub ends of Runway 8/26 for propeller aircraft.

A comparison was also made of these capacities against total
hourly demand (arrivals and departures) by time of day.
This comparison is shown in Figure A-4 where the various
50-percent-arrival capacities were superimposed on the pro-
file of hourly weekday demand.

Figure A-4 was the basis for a deterministic queueing analysis
of delays and queue lengths that can be expected during the
construction period. This analysis was performed using a
cumulative plot of total hourly demand at Atlanta International
Arport and superimposing on that graph two alternative hourly
runway capacities: (1) the Procedure 2 hourly capacity of
85 aircraft per hour, and (2) the minimum expected capacity of
66 aircraft per hour. It was assumed that delays associated
with higher capacites, e.g., 99 aircraft per hour, are rela-
tively small and stochastically generated, and not very sensitive
to the start time of the closure period. From the resulting
composite graph, one can measure (or compute):

0 Total delay in aircraft hours

* Maximum and average delay

0 maximum and average queue length

0 Length of congested period

0 Number of aircraft delayed

Results of the deterministic~ queueing analyses are summarized
in Table A-2 for various starting times of the 36-hour con-
struction closure.

Deterministic queueing methods provide reasonable estimates
in cases where these are periods of significant length, say
several hours, during which the arrival rate is greater than
the service rate. In such circumstances, the deterministic
aspects of the queue formation overshadow the effects of
stochastic fluctuations that occur in the arrival and service
rates. On the basis of the foregoing considerations, it is
thought that the deterministic queueing approach used hereinI is a reasonable one for obtaining estimates of the delay impacts
of the Runway 8/26 closure and sensitivities to the starting
time.



From the queueing and delay estimates, and other graphical
solutions, we constructed an approximate graphical relation-
ship between peak hourly delays and hourly runway capacity
for Atlanta (see Figure A-5). This graph is probably most
accurate for smaller values of capacity, say less than
90 aircraft per hour. Again, these capacity/delay estimates
are only approximate; no high degree of precision is claimed
for them.

I
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Figure A-2

ALTERNATIVE ATC PROCEDURES

PROCEDURE 1
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Figure A-3

ATLANTA TASK FORCE DELAY STUDY
CONSTRUCTION EXPERIMENT
CAPACITY ESTIMATES
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COMPARISON OF DEMAND WITH
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Figure A-5

ATLANTA CONSTRUCTION EXPERIMENTS
VARIATION OF RUNWAY DELAYS WITH CAPACITY
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ATTACHMENT B

FOUR-RUNWAY CAPACITY EXPERIMENTS
(Numbers 7 through 11 of Technical Plan)

William B. Hartsfield
Atlanta International Airport

Airport Improvement Task Force Delay Studies

Peat, Marwick, Mitchell & Co.

San Francisco, California

July 1978


